One of the main limitations for successful epidemiological control of leprosy is the lack of a method for its diagnosis in subclinical cases. Because of the long incubation period of the disease, liberation and spread of Mycobacterium leprae during subclinical stagesprincipally in cases of untreated multibacillary forms of leprosy -constitute the main source of infection. This report describes the use of the polymerase chain reaction (PCR) for the detection of M. leprae in different types of tissue samples (blood, lymph, nasal secretion and hair) from an individual who was suspected of having leprosy. Although no conclusive diagnosis could be made by traditional diagnostic methods, the individual was found to be infected with M. leprae after amplification of the bacterial DNA.
Introduction
Leprosy is an infectious disease of man and occurs principally in developing countries. Its global prevalence, estimated to be 5.5 million in 1991, has decreased dramatically over the last decade because of the introduction of multidrug therapy. Nevertheless, leprosy still represents one of the major public health problems in many countries of Africa and Latin America.
Disease transmission is maintained mainly by the spread of bacilli from advanced and untreated multibacillary cases as well as by the untreated multibacillary forms in a subclinical stage of infection, for which, until now, diagnosis has proved impossible. Patients usually remain untreated until clinical symptoms appear or until acid-fast bacilli can be demonstrated in skin biopsy or lymph from the ear lobe.
In the last few years, several reports have suggested the use of the polymerase chain reaction (PCR) for diagnosis of subclinical leprosy [ 1-41. As demonstrated earlier, DNA from Mycobacteriurn leprae, present in different kinds of clinical material such as lymph, blood, biopsy samples [4] , as well as in nasal secretion and in hair bulbs [5] , can be amplified and detected with a set of oligonucleotide primers complementary to part of an M. leprae-specific repetitive sequence [6] . To achieve this, PCR condiReceived 12 March 1996; accepted 3 July 1996. Corresponding author: Dr P. Suffys. tions for detection of M. leprae DNA in multi-and paucibacillary patients were optimised [4, 51 and, considering the sensitivity of PCR, it was hoped that this method would serve as a suitable complement in cases with a doubtful diagnosis. This report describes the detection by PCR of M. leprae DNA in clinical specimens, from a patient with leprosy that was difficult to diagnose and discusses the potential of this technique for detection of infected individuals within a population at risk.
Patient and methods
A 32-year-old woman presented with pain and parasthesia in the ulnar region of the right forearm. Dermatological examination revealed a hypopigmented macule on the right forearm without loss of sensitivity, typical symptoms of leprosy. The woman was submitted to the following routine procedures for leprosy diagnosis: dermatological examination to detect other lesions; neurological examination including electroneuromyography; skin biopsy sampling for histopathological evaluation and determination of the bacteriological and morphological index by microscopy. A lepromin test was also performed.
No lepromin reaction was observed and the bacteriological index was found to be zero. The result of the electroneuromyography was also inconclusive. Neurological evaluation revealed a painful thickening of the ulnar nerve in the right hand and of the left tibia1 nerve in the leg. Screening for fungal parasites was performed on the lesion of the forearm and revealed the presence of hyphae compatible with MaZassessia fuyfur. Haematoxylin and eosin-stained histological skin sections showed a small perivascular inflammatory infiltrate consisting of lymphocytes and histiocytes in the upper dermis. Periodic-acid-Schiff (PAS)-positive structures corresponding to hyphae were found in the corneal layer of the epidermis.
Based on these results, the diagnosis at that time was dermatophytosis mycoses and specific chemotherapy was prescribed. One month later, the patient still presented with the same clinical signs, although the lesion had almost disappeared. The patient was submitted to the same clinical and laboratory protocol and again, no definitive leprosy diagnosis could be reached.
In an attempt to avoid a nerve biopsy, a highly invasive procedure, it was decided to test a PCR assay on different types of clinical samples from this patient. Two PCR assays were performed and for the first PCR, hair bulbs were picked from an area suspected of bacterial infiltration; blood and nasal secretions were also collected. One month later, a second PCR assay was performed on lymph from the left ear lobe and from the residual lesion, and, in addition, fresh samples of blood, nasal secretion and hair bulb were taken. Sample processing and PCR conditions were as described previously [4, 51 and amplified product samples were analysed by gel electrophoresis after ethidium bromide staining and by hybridisation with an oligonucleotide probe, internal to the amplified region [4] . To avoid false positive results, negative controls (without DNA) and normal controls (similar clinical samples from an individual without contact with M. Zeprue) were included in each test.
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Results and discussion PCR analyses were performed on clinical samples which had been collected with an interval of 1 month. During the first PCR, blood, nasal secretion and hair bulbs were analysed; of these only nasal secretions gave a positive signal. Based on earlier results [5] and on data from De Wit et al. [2, 7] , it was suspected that a positive PCR signal for M. Zeprue in nasal secretions does not necessarily mean that the individual under study is actually infected with the bacilli andespecially in an endemic region of leprosy -can reflect passive carriage of bacteria. As the person under investigation was a nurse who had professional contact with leprosy patients, further samples (including lymph) were analysed 1 month after the first assay. The results of the second PCR analysis are shown in Fig. 1 . Not only was the PCR positivity of the nasal secretions confirmed, but at that time, blood was also found to be positive both after visual (Fig. 1b) and hybridisation ( Fig. 1 d) analysis, thus confirming infection with M. Zeprae. At the time of diagnosis, the Brazilian Ministry of Health recommended that all patients with a negative lepromin reaction should be treated by the WHO multibacillary protocol, independent of the bacteriological index [8].
The patient was treated with 24 monthly supervised combined doses of rifampicin 600 mg and clofazimine 300 mg, and daily self-administered doses of diaminediphenyl sulphone 100 mg and clofazimine 50 mg, after which the patient was re-evaluated. The clinical signs presenting 2 years earlier had disappeared and the patient was therefore discharged from further follow-up.
Based on these results, we consider that the PCR technique could be used as a complementary approach in leprosy cases that are difficult to diagnose. Its use as an additional diagnostic tool during screening of at risk populations should be considered and could help in the interruption of the leprosy transmission chain.
